This study aimed to evaluate the genetic diversity among 28 peach cultivars and two nectarine cultivars, describing the most important characters in the diversity evaluation. The study was developed at the Federal University of Viçosa -Brazil, and the following characteristics were evaluated: fruit mass, suture, equatorial and polar diameters, firmness, soluble solids (SS), titratable acidity (TA), SS/TA, ascorbic acid and carotenoids contents, skin and flesh color (coordinate b* and hue angle -°h). Genetic diversity in peach and nectarine cultivars enabled the formation of seven, six and six groups in the 2011, 2012 and 2013 crop years, respectively. The features that most contributed to this diversity were fruit mass, skin and flesh °h and firmness. The greatest genetic divergence was observed between
Introduction
The Southeast Region of Brazil has favorable conditions for economic exploitation of temperate climate fruit trees, mainly due to the high altitude (Ramos & Leonel, 2008) .
The advance on peach production, including nectarine, in regions of subtropical and mild winter is, mainly, due to the release of cultivars with low demand in intense cold and the creation of technologies that enable the development of the crop (Leonel & Tecchio, 2011) . Major advances in the peach improvement have been the expansion in the adaptation area, extension of harvest period and the diversification and improvement of fruit quality (Souza et al., 2013) .
According to Lima et al. (2011) , knowledge about the genetic variability of the species are an essential prerequisite for their preservation and the success of breeding programs. Studies of genetic diversity provide parameters for identifying genitors favorable to the obtention of segregating populations in breeding programs and the obtention of genetically improved populations (Costa et al., 2006) . Moreover, it can be useful even in cultivar recommendation for certain regions when the goal is to increase the genetic base of the cultivars that will be reccomended to farmers (Bertan et al., 2007) .
Several methods can be used to evaluate genetic diversity, and the choice of each method is based on the accuracy required by the researcher, on the way that the data was obtained and on the simplicity of the techniques (Rodrigues et al., 2010) . The multivariate analysis techniques have been routinely used as they consider the evaluated characteristics of the genotypes simultaneously, besides their correlation (Condé et al., 2010) .
Among the multivariate statistical techniques, the analysis of principal components and by canonical variables and agglomerative methods are included (Cruz et al., 2012) .
Agronomic, morphological and molecular characteristics, among others, can be used in genetic diversity quantification (Amorim et al., 2007) . The fruit quality is one of the main goals of peach breeding programs, with a direct relationship with market and consumer preferences. In peach, quality refers to obtaining productive plants, with large and firm fruit, with great flavor, color, shape and texture (Wagner Junior et al., 2011) .
This study aimed to evaluate the genetic diversity among 28 peach cultivars and two nectarine cultivars, detailing the most important characters in the evaluation of genetic diversity of fruit quality characteristics based on multivariate procedures.
Materials and Methods
This study was conducted during the2011, The fruits were harvested manually using as criteria the change of background color from green to yellow or creamy white.
Thisrty fruits of three plants of each cultivar, for subsequent laboratory analysis, were collected.
The evaluated characteristicswere fruit mass, suture, equatorial and polar diameters, firmness, soluble solids, titratable acidity, soluble solids and titratable acidity ratio, ascorbic acid content, carotenoids content and flesh and skin color.
The fruit mass (FM), in grams (g), was determined using a digital balance with 0.1 g of accuracy.
The suture diameter (SD) -the maximum transverse distance of the fruit measured by the distance from suture to the opposite part- The diversity among the accessions was also estimated by multivariate analysis, applying the Tocher optimization method (Cruz et al., 2012 ).
All statistical analysis were performed using the GENES software (Cruz, 2013) .
Results and discussion
The relative contribution of the characters for the genetic diversity of peach and nectarine cultivars in the forest region of Minas Gerais State is presented in Table 2 . The characters adopted in this study can be considered representative, since they were efficient in the dissimilarity analysis and subsequent for the cultivars clustering. In 2011, the highest rate observed was 25.1% for the skin °h, followed by FM (24.8%) and FIR (20.2%).
In 2012, the characteristics that most contributed to the genetic diversity of the cultivars were FM, skin °h and flesh °h, with values of 27.6; 26.2; and 13.0%, respectively. In 2013, the characteristics FM (43.0%), FIR (15.03%) and skin °h (13.9%) were the ones that most contributed to the diversity.
In a study with peach populations of the Federal University of Viçosa breeding program, Silva et al. (2014) observed that the variables that contributed the most to the discrimination of populations and formation of groups by clustering methods adopted were the red covering of the epidermis (12.13%), total titratable acidity (11.66%) and plants height (11.46%). In mango,the variables that contributed the most to the discrimination of populations and formation of groups were fruit mass (27.5%), SS/ TA ratio (13.5%), transversal diameter (12.3%) and pulp/endocarp (10.4%) (Rufini et al., 2011) . Analyzing the Figure 1 , we can see that the highest number of cultivars were observed in group I, with 14 [3 ('Campinas-1'), 24 ('Real'), 1 ('Aldrighi'), 18 ('Lake City'), 5 ('Biuti'), 14
('Elberta'), 2 ('Argel'), 7 ('Capdebosq'), 21
('Minasul'), 25 ('Rei da Conserva'), 22 ('Olímpia'), 3 ('Campinas-1'), 24 ('Real'), 1 ('Aldrighi'), 18
('Lake City'), 30 ('Tropic Beauty'), 26 ('Rubimel'), ('Real'), 1 ('Aldrighi'), 5 ('Biuti'), 18 ('Lake City'), 14 ('Elberta'), 2 ('Argel') and 13 ('Diamante')] from the 30 evaluated cultivars (Figure 3 ).
There was no clear relation between the groups separation and the origin of the cultivars, according to the crossings realized and the breeding programs that launched the materials (Table 1) . Peach breeding programs from the
Campinas Agronomic Institute and Embrapa
Temperate Climate had the cultivars 'Rei da Conserva', 'Pérola de Itaquera' and 'Taichi'
and 'Delicioso Precoce', 'Rosado', 'Admirável', '15 de Novembro' and 'Interlúdio' as founders, with contributions of 33 and 54%, respectively, and the cultivars 'Peento', 'Hawaiian' and 'Strawberry', common to both programs (Byrne, 2003) . Also, no difference was detected between groups formation among 17 sunflower cultivars from different breeding programs in relation to
Argentine and Brazilian origin (Vogt et al., 2012) , as well as the formation of groups of fava beans from different countries, regarding their origin (Carmo et al., 2013) .
However, it was observed that there was similarities in the cultivars of the group I during the 2011, 2012 and 2013 crop years and that all of them produce yellow flesh fruits (Table 1) (Table 2) .
For the 2011cycle, the greatest difference was obtained between the cultivars 'Marli' (20) and 'Rubrosol' (27) , belonging to the groups IV and VII (Figure 1 ). For the 2012 cycle, cultivars 'Josefina' (17) and 'Maciel' (19) were the most divergent, being from groups V and II ( Figure   2 ). In the 2013 cycle, the greatest difference was between 'Maciel' (19) and 'Rubrosol' it is important to highlight that 'Rubrosol' and 'Josefina' are two nectarine trees that produce small fruits with low weight, but whose fruits have reddish epidermis, and 'Josefina' has a high soluble solids and titratable acidity ratio.
The grouping promoted by the Tocher's method based on Euclidean genetic distances resulted in four mutually exclusive groups (Table   3 ). The group I was formed by 27 peach cultivars, gathering 90% of genotypes. Group II was composed of the peach cultivar Marli, while
Group III and IV were represented respectively by the nectarine cultivars and Josefina Rubrosol.
Based on the results it is recommended in a breeding program, the crossing of different genotypes groups, so that there is a higher heterosis in their hybrids. Genetic distance Table 3 . Genotyoes groups by the optimization method of Tocher, for 28 peach cultivars and two nectarine cultivars in Viçosa, MG, Brazil, for the 2011, 2012 and 2013 production cycles based on 14 characters, using the standardized mean to calculate the Euclidean distance.
Groups Genotypes

I
Capdebosq, Minasul, Rei_da Conserva, Olímpia, Elberta Cerrito, Campinas-1, Real, Aldrighi, Biuti, Lake City, Diamante, Argel, Maciel, Coral, Rubimel, Tropic Beauty, Flordaprince, Baronesa, Aurora 2, Talismã, Pérola de Itaquera, Delicioso Precoce, Jóia 4, Cristal, Colibri, Tropical II Marli III Josefina IV Rubrosol
